TITLE OF THE INVENTION 



COMMUNICATION APPARATUS HAVING WIRED COMMUNICATION FUNCTION 
AND WIRELESS COMMUNICATION FUNCTION, 
AND CONTROL METHOD THEREFOR 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to communication 
apparatuses having a wired communication function and a 
wireless communication function, and to control methods 
therefor. 

Description of the Related Art 

Recently, wireless switching systems for establishing a 
wireless link between a facsimile apparatus and a wireless 
switchboard have been installed as loc al communication 
systems in offices and the like. 

When only wireless links are established at locations 
in which such wireless switching systems are used, it is not 
possible to use facsimile apparatuses which cannot perform 
wireless communication . 

Japanese Patent Laid-Open No. 2000-174922 describes a 
communication apparatus having a wireless communication 
function and a wired communication function, in which 
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switching between the wireless communication function and 
the wired communication function is performed by manual 
setting by a user. 

When moving the above communication apparatus from a 
place in which only wired connections are used to a place in 
which only wireless links are used, the user is required to 
change the setting from a wired communication mode to a 
wireless communication mode. 
i.Q It is also necessary to provide hardware such as a 

10 a communication mode setting switch. 

When moving the above communication apparatus from a 
place in which only wireless links are used to a place in 
which only wired connections are used, the user is required 
to change the setting of the communication mode. 
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SUMMARY OF THE INVENTION 



Accordingly, it is an object of the present invention 
to enable a communication apparatus to perform communication 
20 in accordance with the environment in which the 

communication apparatus is installed. 

Another object of the present invention is to 
automatically switch between wireless communication and 
wired communication in accordance with the environment in 
25 which the communication apparatus is installed. 



According to an aspect of the present invention, a 
communication apparatus having a wired communication 
function and a wireless communication function is provided 
that includes a determining unit for determining whether 
connection is made to a wired communication line, and a 
control unit for selectively controlling, in accordance with 
the determination by the determining unit, whether to 
transmit data from the communication apparatus through one 
of the wired communication line and a wireless communication 
link. 

According to another aspect of the present invention, a 
communication apparatus having a first mode for performing 
wireless communication under the control of a first wireless 
communication apparatus and a second mode for controlling so 
that a second wireless communication apparatus performs 
wireless communication is provided. The communication 
apparatus includes a determining unit for determining 
whether connection is made to a wired communication line, 
and a control unit for controlling, in accordance with the 
determination by the determining unit, so as to switch 
between the first mode and the second mode. 

According to a further aspect of the present invention, 
a method for controlling a communication apparatus having a 
wired communication function and a wireless communication 
function is provided that includes a determining step of 
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determining whether connection is made to a wired 
communication line. The method includes a control step of 
selectively controlling, in accordance with the 
determination in the determining step, whether to transmit 
5 data from the communication apparatus through one of the 

wired communication line and a wireless communication link. 

According to yet a further aspect of the present 
invention, a method for controlling a communication 
apparatus having a first mode for performing wireless 

ICR communication under the control of a first wireless 

lu 

fn 

communication apparatus and a second mode for controlling so 

LU 

that a second wireless communication apparatus performs 
a wireless communication is provided. The method includes a 

f — 

rU determining step of determining whether connection is made 

115i to a wired communication line, and a control step of 
D 

lj controlling, in accordance with the determination in the 

determining step, so as to switch between the first mode and 
the second mode. 

Further objects, features, and advantages of the 
20 present invention will be apparent from the following 

description of the preferred embodiments with reference to 
the attached drawings . 
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BRIEF DESCRIPTION OF THE DRAWINGS 



Figs. 1A to 1C are respectively block diagrams of the 
structures of communication systems CS1 , CS2, and CS3, which 
include a facsimile apparatus FS1 according to an embodiment 
of the present invention; 

Fig. 2 is a block diagram of the structure of the 
facsimile apparatus FS1 of the present embodiment ; 

Fig. 3 is a block diagram of the internal structure of 
a Personal Handyphone System (PHS) processor 222 included in 
the facsimile apparatus FS1 of the present embodiment; 

Fig. 4 is a flowchart showing a process for making a 
call from a PHS 100 when the facsimile apparatus FS1 of the 
present embodiment is connected to an integrated services 
digital network (ISDN) 101; 

Fig. 5 is a flowchart showing a process for performing 
facsimile communication by the facsimile apparatus FS1 of 
the present embodiment when the facsimile apparatus FS1 is 
connected to the ISDN 101; 

Fig. 6 is a flowchart showing a process for performing 
facsimile communication by the facsimile apparatus FS1 of 
the present embodiment when the facsimile apparatus FS1 is 
not connected to the ISDN 101; 

Fig. 7 is a sequence diagram of how the facsimile 
apparatus FS1 of the present embodiment places an outgoing 
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call when the facsimile apparatus FS1 is connected to the 
ISDN 101; 

Fig. 8 is a sequence diagram of how the facsimile 
apparatus FS1 of the present embodiment places an outgoing 
call when the facsimile apparatus FS1 is not connected to 
the ISDN 101; 

Fig. 9 is a flowchart showing a process for controlling 
the facsimile apparatus FS1 of the present embodiment; and 
Fig. 10 is a flowchart showing a process for 



lQj controlling the facsimile apparatus FS1 of the present 

m 



embodiment 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 



15 ; FIRST EMBODIMENT 

Q 

£3 Figs. 1A to 1C respectively show the structures of 

communication systems CS1, CS2, and CS3, which include a 
facsimile apparatus FS1 according to a first embodiment of 
the present invention. 

20 Fig. 1A shows the structure of the communication system 

CS1 in which the facsimile apparatus FS1 is Connected to an 
integrated service digital network (ISDN) 101. In the 
communication system CS1, the facsimile apparatus FS1 is 
also connected to a destination terminal FS2 through the 

25 ISDN 101. 



Fig. IB shows the structure of the communication system 
CS2 in which the facsimile apparatus FS1 is not connected to 
the ISDN 101. 

The communication system CS2 includes the facsimile 
apparatus FS1 and a wireless switchboard RC1. The ISDN 101 
and the wireless switchboard RC1 are interconnected, and the 
ISDN 101 and the destination terminal FS2 are interconnected. 
A digital wireless link is established between the facsimile 
apparatus FS1 and the wireless switchboard RC1. In this 
case, the facsimile apparatus FS1 functions as a remote 
station of the wireless switchboard RC1. The wireless 
switchboard RC1 is an example of a second communication 
apparatus connected to a wired communication line. 

Fig. 1C shows the structure of the communication system 
CS3 in which the facsimile apparatus FS1 is connected to the 
ISDN 101. 

The communication system CS3 includes the facsimile 
apparatus FS1 and a Personal Handyphone System (PHS) 100, 
which is an example of a digital cordless phone. The 
facsimile apparatus FS1 is connected to the destination 
terminal FS2 through the ISDN 101. In this case, the 
facsimile apparatus FS1 functions as a master station of the 
PHS 100. 

The PHS 100 transmits and receives data to and from the 
facsimile apparatus FS1 through a digital wireless link. 



The PHS 100, which is a remote station wireless terminal 
unit, is connected to the ISDN 101 through the facsimile 
apparatus FS1 . 

Fig. 2 shows the structure of the facsimile apparatus 
FS1 of the first embodiment of the present invention. 

The facsimile apparatus FS1 includes a central 
processing unit (CPU) 201, a data bus/address bus 202, a 
read only memory (ROM) 203, a random access memory (RAM) 204, 
and a facsimile engine controller 205. 

The CPU 201 controls the entire facsimile apparatus FS1 
in accordance with a program stored in the ROM 203. 

The facsimile engine controller 205 includes a CPU 
(microcomputer) 206 that performs various controlling 
operations in accordance with a program stored in a ROM (not 
shown) and a RAM 207. The facsimile engine controller 205 
is connected to a data bus 208. 

The facsimile apparatus FS1 includes a shared register 
209 that communicates data between a system at the CPU 201 
side and a system at the CPU 206 side, a color printer/color 
scanner 210, an operation panel 211, a facsimile modem 212, 
a handset 213, a speaker 214, an on-hold melody generator 
215, and a display unit 236. 

The shared register 209, the color printer/color 
scanner 210, the operation panel 211, the facsimile modem 
212, the handset 213, the speaker 214, the on-hold melody 
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generator 215, and the display unit 236 are controlled by 
the facsimile engine controller 205 and are connected to an 
analog switch 216. Audio data or facsimile analog data is 
connected to the ISDN 101 through the analog switch 216. 
5 The facsimile apparatus FS1 further includes a modular 

connector 217, a digital service unit (DSU) 218, an ISDN 
interface part 219, a high-level data link control (HDLC) 
controller 220, a PHS Internet Access Forum Standard (PIAFS) 

C3 

;S controller (wireless data communication protocol processor) 

L : - 

lCf: 221, a PHS processor 222, and a bus selector switch 223. 
f: The modular connector 217 interconnects the facsimile 

C P apparatus FS1 and the ISDN 101 (U-point). 
5 The DSU 218 converts data communicated between a 

FU station switchboard of the ISDN 101 and the facsimile 

lEf! apparatus FS1 into a signal at a transistor-transistor logic 

□ 

p (TTL) level. 

The ISDN interface part 219 controls layers 1 to 3 of 
the ISDN 101 and has a function for inputting/outputting 
data on the B-channels of the ISDN 101. The ISDN interface 
20 part 219 includes a digital phase locked loop (PLL) 235. 

The digital PLL 235 has a function for generating an 8 KHz 
clock in synchronism with data received from the ISDN 101. 

The HDLC controller 220 assembles /decomposes data in an 
HDLC format. 

25 The PIAFS controller 221 assembles/decomposes frames in 
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a wireless data communication protocol format. 

The PHS processor 222 performs PHS wireless 
communication protocol processing, pulse code modulation 
(PCM) code conversion, and the like. 
5 Under the control of the CPU 201, the bus selector 

switch 223 has a function for connecting data, which is 
transmitted on Bl channel and B2 channel of the ISDN 101, to 
either the HDLC controller 220 or the PHS processor 222. 

£□ 

Major signal lines included in the facsimile apparatus 
ljTJ FS1 of the first embodiment are described next. 
^: A signal line 224 is a serial communication signal line 

4= that communicates a control signal between the CPU 201 and 
■« the CPU 206. A signal line 225 is a serial communication 

L-5. 

j — 

rU signal line that communicates a control signal between the 

151 CPU 201 and the PHS processor 222. 

□ 

p A signal line 226 is a 64-Kbps serial transmission 

signal line for Bl channel of the ISDN 101, and a signal 
line 227 is a 64-Kbps serial transmission signal line for B2 
channel of the ISDN 101. 

20 A signal line 228 is a serial communication signal line 

input to and output from the HDLC controller 220 and 
transmits data in the HDLC frame format. 

Signal lines 229 and 230 are serial communication 
signal lines which are input to and output from the PHS 

25 processor 222 at a line speed of 64 Kbps. The signal lines 



229 and 230 are signals that transmit data obtained by 
converting a 32-Kbps signal transmitted through a digital 
wireless link into 64-Kbps data or data obtained by 
converting an analog signal input from the analog switch 216 
into 64-Kbps PCM data. When outputting data from the PHS 
100 to the ISDN 101, the data undergoes speed conversion 
(1.460) from 32 Kbps to 64 Kbps by the PHS processor 222, 
and the converted data is output to the signal lines 229 and 
230. 

A signal line 231 outputs a 32 Kbps signal received 
from the PHS processor 222 through a digital wireless link 
as it is. The signal line 231 is connected to the PIAFS 
controller 221 . 

Signal lines 232 and 233 connect analog signals input 
to and output from the analog switch 216 to PCM codecs 310 
and 311 (see Fig. 3) in the PHS processor 222. 

A signal line 234 transfers the 8 KHz clock, which is 
extracted from the ISDN 101 by the digital PLL 235 in the 
ISDN interface part 219, to the PHS processor 222. 

Fig. 3 shows the internal structure of the PHS 
processor 222 included in the facsimile apparatus FS1 of the 
first embodiment . 

A CPU 301 includes a RAM (not shown) and a ROM (not 
shown) and performs control operations related to the PHS 
100. The CPU 301 is connected to a data bus 302. The CPU 



301 performs various control operations described below in 
accordance with a program stored in its ROM. 

A PHS baseband processor 303 assembles and decomposes 
PHS transmission frames . The PHS baseband processor 303 is 
capable of processing two slots in a PHS transmission frame. 

A radio frequency unit 304 performs frequency 
conversion of data to be transferred so that the data is 
transferred at 1.9 GHz band. The radio frequency unit 304 
is connected to an antenna 305. 

Adaptive differential pulse code modulation (ADPCMJ/PCM 
converters 306 and 307 convert ADPCM-coded audio data at 32 
Kbps, which is used in PHS wireless transmission, into PCM- 
coded audio data at 64 Kbps, which is used by the ISDN 101. 
The ADPCM/PCM converters 306 and 307 convert PCM- coded audio 
data at 64 Kbps into ADPCM-coded audio data at 32 Kbps. 

1.460 converters 308 and 309 perform speed conversion 
of 32-Kbps data into 64-Kbps data in order to transmit data, 
which is transferred using the PHS wireless transmission, to 
the ISDN 101. 

The PCM codecs 310 and 311 converts analog signals 
input from the analog switch 216 through the signal lines 
232 and 233 into PCM-coded data at 64 Kbps. 

A switch 312 switches 32 -Kbps data output from the PHS 
baseband processor 303. 

A switch 313 connects either of 32 -Kbps data on two 
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channels, which are output from the PHS baseband processor 
303, to the PIAFS controller 221. 

Switches 314 and 315 switch data to be connected to the 
signal lines 229 and 230, which are 64-Kbps transmission 
5 lines. 

Switches 316 and 317 switch between whether to connect 
data, which is received from the digital wireless link and 
is PCM- converted, to a bus for transmitting to the ISDN 101 

£3 

k n or to a bus for inputting to the PCM codecs 310 and 311 that 

■ti - 

LQl perform analog conversion. 

Switches 318 and 319 switch data received from the ISDN 
"7 101 or data received from the digital wireless link to be 
f connected to the PCM codecs 310 and 311. 

The switches 312 to 319 are controlled by the CPU 301. 

r Z. 

1®1 The facsimile apparatus FS1 can function both as a master 

£□ 

E3 station of the PHS 100 and as a remote station of the 

wireless switchboard RC1 by means of the switches 316 to 319. 

A temperature- compensated crystal oscillator (TCXO) 320 
generates a 19.2 MHz clock with an accuracy of ±3 ppm 
20 irrespective of the temperature. The PHS baseband processor 

303 and the radio frequency unit 304 operate based on the 
clock. 

A multiplier circuit 321 generates a 19.2 MHz clock in 
synchronism with the 8 KHz clock output from the ISDN 
25 interface part 219. 



Under the control of the CPU 301, a clock selecting 
switch 322 selects between the clock generated by the TCXO 
320 and the clock generated by the multiplier circuit 321 in 
synchronism with the ISDN 101. 

Fig. 4 shows a data stream when making a call from the 
PHS 100 while the facsimile apparatus FS1 of the first 
embodiment is connected to the ISDN 101. 

Fig. 5 shows a data stream when performing facsimile 
communication by the facsimile apparatus FS1 of the first 
embodiment when the facsimile apparatus FS1 is connected to 
the ISDN 101. 

Fig. 6 shows a data stream when performing facsimile 
communication by the facsimile apparatus FS1 of the first 
embodiment when the facsimile apparatus FS1 is not connected 
to the ISDN 101. 

Fig. 7 shows a sequence when making a call from the PHS 
100 through the facsimile apparatus FS1 of the first 
embodiment while the facsimile apparatus FS1 is connected to 
the ISDN 101. 

Fig. 8 shows a sequence when making a call from the 
facsimile apparatus FS1 of the first embodiment when the 
facsimile apparatus FS1 is not connected to the ISDN 101. 

The operation in which the facsimile apparatus FS1 and 
the ISDN 101 are interconnected and the operation in which 
the facsimile apparatus FS1 is not connected to the ISDN 101 
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are described next . 

Figs. 9 and 10 are flowcharts showing control 
operations of the facsimile apparatus FS1 of the first 
embodiment . 

Operation when facsimile apparatus FS1 is connected to ISDN 
101 and functions as master station of PHS 100: 

Immediately after turning on the facsimile apparatus 
FS1, the CPU 201 performs activation control of the layer 1 
of the ISDN interface part 219. The ISDN interface part 219 
transmits INFOl signal (asynchronous signal) specified by 
the ITU-T Recommendations 1.430 to the ISDN 101, and starts 
processing to establish synchronization (S601). 

Upon entering a state in which predetermined INF04 
signal (synchronous response signal) from the ISDN 101 can 
be received, synchronization with the layer 1 is established 



□ The ISDN interface part 219 interrupts the CPU 201, and the 
CPU 201 acknowledges the establishment of the layer 1 (S602) 

Next, the CPU 201 that has acknowledged the 
establishment of the layer 1 starts processing to establish 

20 the layer 2. The CPU 201 assembles the link access 

procedure for the D-channel (LAPD) frames and transmit this 
to the ISDN 101 via the ISDN interface part 219 (S603). In 
response to a predetermined response from the ISDN 101, the 
CPU 201 enters a state in which information frames can be 

25 transmitted and received, and the layer 2 is established 
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(S604). At this stage, the CPU 201 determines that 
connection has been made to the ISDN 101. 

When the CPU 201 determines that connection has been 
made to the ISDN 101, it is determined that the facsimile 
apparatus FS1 operates as a master station of the PHS 100. 
The CPU 201 displays, on the display unit 236, "connected to 
ISDN 101", "operating as master station of PHS 100", and the 
like. The CPU 201 then instructs the CPU 301 of the PHS 
processor 222 to operate as a master station of the PHS 100 



lO! (S605) . 



In response to the instruction, th e CPU 301 controls 
the switches 316 to 319 (S606). Specifically, the digital 
signal side of the PCM codecs 310 and 311 is connected to 



fU the ISDN 101 (signal lines 229 and 230). In other words, 

t 

1S1 the switch 316 is switched to interconnect the switch 314 

P s 

O and the signal line 229. The switch 317 is switched to 

interconnect the switch 315 and the signal line 230. The 
switch 318 is switched to interconnect the switch 314 and 
the PCM codec 310. The switch 319 is switched to 

20 interconnect the switch 315 and the PCM codec 311. 

The CPU 301 controls the clock selecting switch 322 to 
select a clock multiplied by the multiplier circuit 321 as a 
clock to be used for performing digital wireless 
communication (S607). Accordingly, data transmission and 

25 reception in network synchronization can be performed, and 



data underflow and overflow are prevented. 

The digital wireless communication protocol processing 
starts up only a master station processing facility for the 
PHS 100 (S608) . 

The operation for making a call from the PHS 100 to the 
ISDN 101 through the facsimile apparatus FS1 and talking to 
a person connected through the ISDN 101 is described next. 

When a call is dialed from the PHS 100, the PHS 100 
performs outgoing call processing. The PHS 100 transmits a 
link channel establishment request to the facsimile 
apparatus FS1. From this time onward, the facsimile 
apparatus FS1 establishes a digital wireless link with the 
PHS 100 in accordance with the sequence shown in Fig. 7. 

When the CPU 301 in the facsimile apparatus FS1 
receives a call setup message and subsequent additional 
information from the PHS 100 (S609), the CPU 301 informs the 
CPU 201 of the received message and the information (S610). 
The CPU 201 instructs the ISDN interface part 219 to 
transmit the call setup message to the ISDN 101 (S611). In 
response to a response from the ISDN 101 (S612), the ISDN 
interface part 219 informs the CPU 201 of the reception of 
the response. The CPU 201 informs the CPU 301 of the 
response. The CPU 301 transmits the response message to the 
PHS 100 (S613) . 

From this step onward, B-channel data can be 
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transmitted and received between the facsimile apparatus FS1 
and the destination terminal FS2 through the ISDN 101. 
Specifically, audio data transmitted from the PHS 100 is 
transmitted to the ISDN 101 by the facsimile apparatus FS1, 
whereas audio data received from the ISDN 101 is transmitted 
to the PHS 100 by the facsimile apparatus FS1. 

Fig. 4 shows the data flow in the above example. 

Specifically, audio data received from the PHS 100 
through the antenna 305 and the radio frequency unit 304 is 
converted into a baseband digital signal by the PHS baseband 
processor 303. Under the control of the CPU 301, the switch 
312 is configured to interconnect the PHS baseband processor 
303 and the ADPCM/PCM converter 306. The ADPCM/PCM 
converter 306 converts the ADPCM audio data received from 
the PHS 100 into 64-Kbps PCM-coded data (S614), and the data 
is transferred to the ISDN 101 through the switches 314 and 
316 (S615). 

When the facsimile apparatus FS1 is operating as a 
master station of the PHS 100, and when a facsimile 
transmission request is made in the facsimile apparatus FS1 
(S616), the CPU 206 informs the CPU 201 of the facsimile 
transmission request (S617). Under the control of the 
informed CPU 201 that has been informed of the request, a 
call setup message is transmitted to the ISDN 101 (S618). 
When a response message from the ISDN 101 is received (S619), 



the analog switch 216 is switched (S620), and the CPU 206 is 
instructed to start performing facsimile transmission. 

In response to the instruction, the CPU 206 causes the 
color printer/color scanner 210 to read image data. The 
read image data is compressed, and the compressed data is 
modulated by the facsimile modem 212 (S621). The modulated 
analog signal is input to the PCM codec 310 via the analog 
switch 216, and the PCM codec 310 performs PCM code 
conversion of the signal (S622). The PCM-coded data is 
input to the ISDN 101 through the switches 318, 314, and 316 
(S623) . 

Fig. 5 shows the data flow in the above example. 
Operation when facsimile apparatus FS1 is not connected to 
ISDN 101 and functions as remote station of wireless 
switchboard RC1 : 

In contrast, in step S602, when the layer 1 is not 
established within a predetermined period of time, the ISDN 
interface part 219 interrupts the CPU 201, and the CPU 201 
determines that no connection has been made to the ISDN 101. 
When the CPU 201 determines that no connection has been made 
to the ISDN 101, the CPU 201 displays, on the display unit 
236, "not connected to ISDN 101", "operating as remote 
station of wireless switchboard RC1" , and the like. At the 
same time, the CPU 201 instructs the PHS processor 222 that 
the facsimile apparatus FS1 should operate as a remote 



station digital wireless facsimile apparatus. 

When the layer 2 is not established in step S604, the 
CPU 201 determines that no connection has been made to the 
ISDN 101, and displays the same messages. 

Referring to Fig. 10, the CPU 201 displays, on the 
display unit 236, "not connected to ISDN 101", "operating as 
remote station of wireless switchboard RC1" , and the like. 
The CPU 201 instructs the CPU 301 of the PHS processor 222 
that the facsimile apparatus FS1 should operate as a remote 
station of the wireless switchboard RC1 (S624). 

In response to the instruction, the CPU 301 controls 
the switches 316 to 319 (S625). Specifically, the digital 
signal side of the PCM codec 310 is connected to the 
ADPCM/PCM converter 306 via the switches 318, 316, and 314. 
Also, the digital signal side of the PCM codec 311 is 
connected to the ADPCM/PCM converter 307 via the switches 
319, 317, and 315. 

The CPU 301 controls the clock selecting switch 322 to 
select the clock generated by the TCXO 320 as the clock used 
for performing digital wireless communication (S626). The 
reason for this is as follows . Since the degree of accuracy 
is low of a free-running frequency of the digital PLL 235 
that extracts the clock from the ISDN 101, the frequency 
accuracy required for performing digital wireless 
communication cannot be obtained when the ISDN 101 is not 



connected. 

Even when the ISDN 101 is not connected, provision of a 
highly accurate digital PLL in the ISDN interface part 219 
enables the free-running clock of the digital PLL to be used 
as a digital wireless communication clock. 

The digital wireless communication protocol processing 
starts up only a remote station processing facility for the 
wireless switchboard RC1 (S627). 

Next, the operation for performing facsimile 
transmission by the facsimile apparatus FS1 as a remote 
station of the wireless switchboard RC1 is described. 

When a facsimile transmission request is input from the 
operation panel 211 (S628), the CPU 206 recognizes the input 
dial information and informs the CPU 201 of the facsimile 
transmission request and the dial information (S629). The 
CPU 201 instructs the CPU 301 of the PHS processor 222 to 
perform facsimile transmission, and the CPU 301 starts 
processing to establish a wireless link for the facsimile 
transmission (S630) . 

Specifically, the facsimile apparatus FS1 transmits a 
link channel establishment request to the wireless 
switchboard RC1. From this step onward, the facsimile 
apparatus FS1 establishes a digital wireless link with the 
wireless switchboard RC1 and transmits a transmission 
request to the wireless switchboard RC1 in accordance with 
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the sequence shown in Fig. 8. 

When a response message in response to the facsimile 
transmission request is received from the wireless 
switchboard RC1 (S631), the facsimile apparatus FS1 enters a 
5 state in which connection has been made to the ISDN 101 

through the digital wireless link and the wireless 
switchboard RC1. The CPU 301 informs the CPU 201 of the 
response, and the CPU 201 switches the analog switch 216 

tziss- 

iJ 

..r% (S632). Subsequently, the CPU 206 is instructed to start 

ICj the facsimile transmission (S633). In response to the 

instruction, the CPU 206 activates the color printer/color 
scanner 210 to read image data. The read image data is 

! s compressed, and the compressed data is input to the 

]U facsimile modem 212 (S634). 

iM The facsimile modem 212 modulates the input data into 

□ 

C3 an analog signal, and the converted analog signal is input 

to the analog switch 216. Since the analog switch 216 is 
connected to the PCM codec 310, the analog signal input from 
the analog switch 216 to the PCM codec 310 is converted to 

20 64-Kbps PCM-coded data (S635), and the converted data is 

input to the ADPCM/PCM converter 306 via the switches 318, 
316, and 314. The input signal is converted from the 64- 
Kbps PCM data into 32-Kbps ADPCM data (S636) and is input to 
the PHS baseband processor 303 via the switch 312. 

25 The signal input to the PHS baseband processor 303 is 
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assembled into a PHS transmission frame by the PHS baseband 
processor 303 (S637). Subsequently, the radio frequency 
unit 304 modulates the PHS transmission frame, and the 
modulated frame is transmitted to the wireless switchboard 
5 RC1. The wireless switchboard RC1 transmits the frame to 

the ISDN 101 (S638) . 

The facsimile transmission is as described above. 

Next, the operation of audio communication using the 

l : 

ijjj handset 213 is described. 

^.Q In response to an outgoing call request from the 

s 
y 

! 

e 

m 



handset (S639), the CPU 206 informs the CPU 201 of the 
outgoing call request (S640). In response to the request, 
the CPU 201 instructs the CPU 301 to place the outgoing call 
by establishing a digital wireless link and by instructing 



IS the wireless switchboard RC1 to transfer the call (S641). 

s 

D When a response from the wireless switchboard RC1 is made in 

response to the outgoing call request (S642), the CPU 201 
switches the analog switch 216 (S643). The CPU 201 causes 
an analog audio signal input from the handset 213 to be 

20 input to the PCM codec 310 (S644). The processing from this 

step onward is the same as the processing from step S635 
onward when performing the facsimile transmission. 

As described above, the data bus and the wireless 
protocol processing are switched depending on whether the 

25 facsimile apparatus FS1 is connected to the ISDN 101. This 
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enables the facsimile apparatus FS1 to be automatically 
switched between operating as a master station of the PHS 
100 and a remote station of the wireless switchboard RC1 . 

According to the first embodiment, the most appropriate 
communication mode is automatically set in accordance with 
the location at which the facsimile apparatus FS1 is used. 

According to the first embodiment, provision of the 

TCXO 320 for generating a clock to be used for performing 

intercommunication between the facsimile apparatus FS1 and 

the wireless switchboard RC1 enables the facsimile apparatus 

FS1 to perform digital wireless communication at a 

predetermined frequency with predetermined accuracy even 

when operating as a master station of the PHS 100 or a 

remote station of the wireless switchboard RC1. 

According to the first embodiment, when the facsimile 

apparatus FS1 is connected to the ISDN 101, the master 

station digital wireless communication protocol for the PHS 

100 is selected. When the facsimile apparatus FS1 is not 

connected to the ISDN 101, the remote station digital 

wireless communication protocol for the wireless switchboard 

RC1 is selected* Hence, the operation of the facsimile 

apparatus FS1 between the master station operation and the 

remote station operation is switched only by software 

control. 

According to the first embodiment , the connection state 
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of the facsimile apparatus FS1 to the ISDN 101 is displayed, 
enabling a user to clearly understand the communication 
state of the facsimile apparatus FS1. 

According to the first embodiment, provision of the 
5 switches 316 and 317, which are inserted between the 

ADPCM/PCM converters 306 and 307 and the ISDN 101, and the 
switches 318 and 319, which are inserted between the 
ADPCM/PCM converters 306 and 307 and the PCM codecs 310 and 

£3 

.«% 311, enables the facsimile apparatus FS1 to use the same 

l8 circuit when operating as a master station of the PHS 100 

£»-*: 

f! and a remote station of the wireless switchboard RC1. 

S=y 

; = P SECOND EMBODIMENT 

■ In the first embodiment, the facsimile apparatus FS1 

fU determines the state of the connection with the ISDN 101 

XB only when the facsimile apparatus FS1 is turned on. 

O According to a second embodiment of the present invention, 

the facsimile apparatus FS1 continuously or periodically 

determines the state of the connection with the ISDN 101. 
If the state of the connection with the ISDN 101 
20 changes, the PHS processor 222 is initialized, and the 

communication setting is performed in accordance with the 

state of the connection. 

According to the second embodiment, when the state of 

the connection of the facsimile apparatus FS1 with the ISDN 
25 101 changes after the facsimile apparatus FS1 has been 



turned on, the facsimile apparatus FS1 can be continuously 
used without first turning off and again turning on the 
facsimile apparatus FS1. 
THIRD EMBODIMENT 

In the first embodiment, the facsimile apparatus FS1 
has the PHS processor 222 including therein the TCXO 320 and 
the multiplier circuit 321. In accordance with the 
communication mode, one of the 19.2 MHz clocks generated by 
the TCXO 320 and the multiplier circuit 321 is selected to 
be used for performing communication. According to a third 
embodiment of the present invention, the TCXO 320 and the 
multiplier circuit 321 are provided in a region other than 
that specified in the first embodiment. For example, a 
digital PLL in an ISDN interface part is operated by a TCXO 
with a high frequency accuracy, and a clock supplied from 
the ISDN interface part is always used in a PHS processor. 
FOURTH EMBODIMENT 

In the first embodiment, the PHS system is used as the 
wireless link system, and the ISDN is used as the wired 
communication line. According to a fourth embodiment of the 
present invention, other wireless communication systems such 
as the Digital European Cordless Telephone (DECT) system, 
the Cordless Telephony Generation 2 (CT2) for England, or 
the Cordless Telephony Generation 3 (CT3) for Sweden, the 
Universal Digital Portable Communications (UDPC), or 



cellular phone systems such as the Personal Digital Cellular 
(PDC) system, the Global System for Mobile Communications 
(GSM), the Code Division Multiple Access (CDMA) -One, or the 
International Mobile Telecommunication 2000 (IMT2000) can be 
used. Also other wired communication lines such as analog 
public lines or other digital lines can be used. 

In the case of using an analog public line as the wired 
communication line, the state of the connection with the 
analog public line is determined by whether the value of the 
current flowing when the loop is closed is equal to or 
greater than a predetermined value. 

When the analog public line is used as the wired 
communication line, the digital wireless communication 
processing is not required to operate in synchronism with 
the analog public communication line. Therefore, the 
multiplier circuit 321 and the clock selecting switch 322 in 
the PHS processor 222 become unnecessary. 

According to the fourth embodiment, when the analog 
public line is used as the wired communication line, the 
same advantages as in the first embodiment can be achieved 
without provision of the multiplier circuit 321 and the 
clock selecting switch 322 in the PHS processor 222. 

Although the facsimile apparatus is described by way of 
example in the above embodiments, the present invention can 
be applied to a communication apparatus such as a telephone 
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or a personal computer having a wired communication function 
and a wireless communication function. 

According to the present invention, the most 
appropriate communication mode is automatically set in 
accordance with the location at which a communication 
apparatus having a wired communication function and a 
wireless communication function is used. In addition, 
various advantages as described in the embodiments can be 
achieved . 

While the present invention has been described with 
reference to what are presently considered to be the 
preferred embodiments, it is to be understood that the 
invention is not limited to the disclosed embodiments. On 
the contrary, the invention is intended to cover various 
modifications and equivalent arrangements included within 
the spirit and scope of the appended claims . The scope of 
the following claims is to be accorded the broadest 
interpretation so as to encompass all such modifications and 
equivalent structures and functions . 



